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Abstract of JP9171892 

PROBLEM TO BE SOLVED: To provide a device 
with low power consumption by making the light 
emitting side of a base into lens structure, and 
setting the flat part thickness of the base, the lens 
part thickness, and the curvature radius to 
specified ratios. 

SOLUTION: The diameter Al of an organic EL 
light emitting part 2 is set to 1 mm, the thickness 
d1 of a base flat part to 1 .1mm, the thickness d2 
of a base lens part to 0.4mm, the curvature . 
radius R2 of the base surface lens to 4mm, and 
the output of the organic EL emitting part to 
1mW. The light emitting side of a base 3 adjacent 
to such an organic EL emitting part 2 is made into 
lens structure, whereby the emitted light can be 
efficiently converged. Since the ratio in which the 
incident angle on the base surface becomes less 
than a critical angle is increased, the brightness 
is improved, even when seen from the angle 
other than the optical axis. Further, 
d1+d2=1.5mm is set smaller than R2=4mm, 
whereby the field angle can be increased. The 
light emitting side of the base is made into lens 
structure, and d1+d is set to R2 or less, whereby 
a device with low power consumption can be 
provided. 
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ABSTRACT : PROBLEM TO BE SOLVED: To provide a device with low power consumption by making 
the light emitting side of a base into lens structure, and setting the flat part thickness of the 
base, the lens part thickness, and the curvature radius to specified ratios. 

SOLUTION: The diameter Al of an organic EL light emitting part 2 is set to 1 mm, the 
thickness d1 of a base flat part to 1 .1 mm, the thickness d2 of a base lens part to 0.4mm, 
the curvature radius R2 of the base surface lens to 4mm, and the output of the organic EL 
emitting part to 1mW. The light emitting side of a base 3 adjacent to such an organic EL 
emitting part 2 is made into lens structure, whereby the emitted light can be efficiently 
converged. Since the ratio in which the incident angle on the base surface becomes less 
than a critical angle is increased, the brightness is improved, even when seen from the 
angle other than the optical axis. Further, d1+d2=1 .5mm is set smaller than R2=4mm, 
whereby the field angle can be increased. The light emitting side of the base is made into 
lens structure, and d1+d is set to R2 or less, whereby a device with low power 
consumption can be provided. 

COPYRIGHT: (C)1997,JPO 



3DOCID: <JP_409171892A_AJ_> 




'<19>H*BW1W (JP) (12) ^ ^ 4# 1^ ^ # (A). (ll)tttttl«£M»* 

^H¥9- 171892 

(43)&g8B 9 ¥(1997) 6/330 B 

(51) IntCl.' mm*} frft&Wm^ FI &*&5%ffffi 

- H 0 5 B 33/00 H 0 5 B 33/00 



mum*. & m&ma&.4 ol (± g jo 



(21)fflP#^ 


330220 




000004237 














(22)ffiBIB 


¥j« 7 ^(1995) 12/3 19 3 




305tfB*§K££TH7i 






















&Ht B#S§vt* 




























J^OSCfKtKSSTl 7i 


£1# B*«£tf* 


















£5^ SSIE 










JiiJiPift§K£5TB7#l^ B*«£U* 
















(74)ttSA 

















(54) [SeW©£$0 fiSlEL^? 



(57) 

OS&li 2 1 fc 2 2 imfSL Six. £ h fc: jETLMi 




*SBPP9- 1 7 1892 



>Xc7)^^2R 2 fcOESHCs dj +d 2 SRj 4*)£D 

±*p.r t s-w«s t -rsit^Ji i (=GttomiiiB 

[flt*J»4] IWEU^X|«tj&fc»^iJB*f***rftaH£ 

[00 0 13 

$>■!><, 

[00 02] 

[«£*<»«*] (Tang) hlzXiXm&Ztl 

ityfX • l/^ — X (Appl ied Physics 
Letters). 5 1^„ 9 1 3^— >*, 19 8 7 

O) % jEJUfcaMiti 1 . 1' -fx (4-N, N ' ->* 

tooo3] 9 isyt*<n&8mi&z ^%7-<r>wiM\tm. 

Ji^j^JtetelteaEASixJiatJirtSrlfiH-ft. *Lt 

L. Hli©R!BS«T«3ttr6 . £*>B#. fWEL* 
^OJ'l-af Jt^Sft^tiE Lt^ft*K 0 til L$»eom 
X'^ZtiZ „ -t LIE LlfjWttMffl^ia 
< «c# L . 4 Jt— "5 a LSWWiSffi^ 

[0004] m&m&Zixx wnwrnmE Lm^nm 
£mtzx : ¥mis&)&tk i it t»*»Hfl^mwpoiscA 

ZbZgmt Ltiheot L-X . jaWC**? 'J Y>m 
mfc£US.mD-?Z>Z fc tCi 0 4 . l % (photon 
/electron) 0^IM?*(#«>EL%?&Rm 
Lit to ( "*»*»*^*ffl-fldSIB" t^iW7* 



-7A, New Trigger Series, 95 
- 1 1 6R ( 1 9 9 3 ) ) 4*BS#4>(ci DWfcSiiTH 
■2>; 

[0005] 

[WJWWtfeLJ: 3 fc-tiRIH] -M«a^c7)£j£il 
mtftick? i>4 0%X'$>Z>Zb WHz % 

^3sats*i«.***atc^atcK"5aiLTv^v^ 

i:. -r^^oBXDIilL^WiSv^ttc^HLT, 
SlftWfcS««3K<0*||8WltE L o^WU^FSftsWd*^ 
T t **)8 % L-MZhiX* v»,l i: ixxwh (*B8 
ll/;bnz;^f4fl^(The Japanes 
e Research Association fo 
r Organic Electronics Mat 
e r i a 1 s ) WORKSHOP 9 5„ 1-61, 19 
9 530 . 

[0006] 4fc36<Ol5lOaiL»**Hfii^ffl[Hi: L"C 
*T-T1±0 6 fc^i 3 |C. 77 7 bffiS4 tfWEfc* 

«3e»23&»^<Offi*3lS«. 77 7 h*IK40KHa^£ 
«co*£S^LtSl®4^&9iii£ix£>. L4>L=5:4*£> 

3KiSTft-&*«SIWS*»^03t{4. .116 (c^ L*: «fc -5 

SerAj % S1S<?5Ji:$$rd, fcLT. Aj 4*1 mint* 7 7 

Hi L^ii fciJ J: •?■ 2 5 %fc=5: o-t L 4 p . 
[0007] fifcfc^J; d !Sr«*Ttt*flMWIII 

4*S* S *l , JE-fc* V ^mff 2: WjlfMtt hit 

im^(omm^m< m&t ^ x wit . 
[ o o o s ] *^Hjt±wssifiRE Lf^oft^ix as L 

[0009] 

t/L-l/>-X«3t* i %^co4'*^4'^i:-r-§»ffi 

[0010] $ &£3BffiMMbP. ««cofl[3 d, . £ 
^®*^ixyx^tOiI^t'7)ggJSd 2 N l/yxcoft 
^^N2R 2 fcc7)P^tcdi +d 2 SRi 4M0Aoit?r 

mwLX'hhztzimt-ti. 

[0011] *^BJt*ti. *«*®iC^1«E LJUfcfflJS: 
ffMLt^S*^MEL^(cijv^t. thTJTt&roO 
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m-rmmmmximmnM^mm^mm^^t ft v 
yxmmtimx o* . zcouyxmmz j o . 

ftWT htchPl^tmi ft . v vfc(fc£ fcft 

fofrt>Mtli§r&<Dmi&i> fafc-f ft CI £ Ic&ft . 

[0012] z^izzcoisyxmmfi^wmmELm? 
<r>mtmco^^ t-ft iWk-rft .r t -es izyt 

JR*)l& tS&sp* $>(f ft - 1 #T'£ ft . 
[0 0 13] 

[oo 14] mi w^j&hjjoss i <rmfo<v&mzti\rth 

*BBf HE LR^F fea^RBiaT* ft . US 1 <OWtO» 

<03fctti tHRO*^ jg S-^T LTV >ft . i i TUT-ti 

*«|J||ELSff<0*»E LJB6W2^**KU'C-'ofl&- 

[ 0 0 1 5 ] % 1 <Ogato»JttT(i»3te«fcjgr4»K 

^ajitraos- b yxim&t -fz>ztt,z£ oisisel* 

3K^2*»t<D3fc£^.k<&3fc^ft£ , 
36«Wm7Jtfc0 f BWW* JJTF k $r ft PfetfM t ft O ' 

[0 0 16] H2{i*»EL»3t»<oai**lmWi; L 

6 Jlfc k § C03t?SS^^^-TElT-S)ft . 
[00 17] ilCf LfcSS 1 Olfii&OJBJBcOlgfflifliJ 1 
<7)M*mit&. *<!EL^3taB2 0f25rA ) s S«<o. 

d 2 . S«*ffiOU>-Xflf3t(?Dft^iHl2:Rj kLT. 
A! = 1 mm, d] =1. 1mm, d 2 =0. 4mm. R 2 = 
4mm. *1SEL5l3tSBcoai*2:lmWi: L3t. Z<r>t% 
comm 1 OttSftftftffii . II 2 O 2 05 i 3 &#7B fc$r 

ft. 

[0018] X'WfcV? y hUfttomZ Sr d , R 

x/g&cDuyx&ttcomz £ d 2 kwmm<r>v>xifc 
i±sssiiE0i i w*ii^HE Lm?. imTTxztitzy&m 

■ftmtdj + d 2 ( = 6. Omm) >R 2 ( = 2. 3mm) 

kilft Xlfeffj 1 k im LXWifttf** < JfeP- LT 

L*-oT^ft. L^'ot, 

{id, +d 2 SR 2 k-fft#g#&ft. 

t o o 1 9 ] mzmi tzTFiLtim 1 (nmmmm^mm 
m 2 com & tmjr ft . 90101 2 -cut u >-xfltjt<o* 

ll^*«E'LJBK«<04'*Sr4"^i: LT^ft. £<7)i§£ 



ftOK 0 HJ L»* ar 5 0 % £ T? I * ±if ft £ k j&n^ffi k 
=5rft. i^)i:#^«ffBtEL3!6^4. A, = 1mm. d 
i =1. 1mm, d 2 =1. 2mm x R 2 =2. 3mmk t 
tc . 2 <7) t ft COSmE L»3t»(?)aj^ JlmWt 

L^-^O^S^ Sr. 12(01 ic^-T . i com^ . 

[0020] *^Bji7)^ i ^^<0JgSlfcfflV^*a» 

MEL^o»ffiit3t^Ei3^-r. %\(r>%mnmm. 

£K 3 fcR&fig 2 1 i: ISH^B® 2 2 ix . $ h lz 

1H\M»m 2 3 . J63tt« 2 4 . m^fftjie 2 5. RME 2 
6 . 2 7 jWBjS; § ti^:1f 3t h % o T v»ft . 

[0021] &.Tizmmm3 1 Lxm 1 ^mmcomm^z 

fcttft Wli^ME L*^of^^j«fc:-pv^T«Wt-4 . 
(4 t»t u >XRflfit«j 1 oftv ^TtfvxmW. 3 JiN C 
Jnxtei OflJWLfcAa*fl«u. ^MU7'J*t L 

$ d , J4 0 . 3 mm-C"$> ft . ^COSjff^ii 1 . 5 ft . 
tJtft^SR 2 =2. 5mm. U^X«0ff$d 2 =2. 
SmmTftft. 

[0022] st#5^if 3 ±(ms>xffimyi itiz 

1 5.Q/Dt^ft«fc5^S^L. x 7 f>m->t2 
mmH<7)|©ffi2 1 arJgfiS; L/C. *<0±C:|&ffi#®/1 2 2k 
LXm7?vi/T— y^MBE^ffl^t, 7. 0X1 
0" 9 TorrMT> SnuflMl-Tt. 
[0023] <KfcjE?Ltfe3MSk tT. a — N PDSrMB 
EW&m^T5. 8X 1 0" 9 To r r£2T. 6 Onm^ 
»:l:l3ti24ttT, h'JX (8-bh'adf 

yy-;ur/PS— ^a) t ^^-^ u f x^mbe 

&{=T -r ? 'J K 24(00. 5t 
i-fcatCMBEjfeKTJSiJ^tfMIKXa (K— W 
.PIBS^*Ci-5T5. 6x 1 0- 9 To r rX^T. 2 0 
nmflML*:. 

[0024] MtC H^MS2 5kLT, hUX(S 
-bHa^-^y >J y-^T^S-^A) ^MBE&lc 
J:^4. 3x 1 0" 9 To r r*ST. 40nmB)S,L 

. i^, Hf^rtsii 2 1 —m^isaui 25^ To*t»ff 

[002 5] ^c^SriSfti t^r< . D-FD-y^I 

ffM$ix^S«3a:^SL, Pfffik LXXt Vi?+7l±j? 
l^)V%^tiXhT^^~^^±^T)V^y^X^iX' 
RFx^-.y ^ffi-ciK»L. 'J f">ASr»iJ^5KBJ: OS 
H^-ti-ft^-ftTyf-^A^ilKOO. 3 ; £^%$rA*bft 
«k-5£2 Onm^fiSiLX:. 

[ 0 0 2 6 ] . mmcrAmm 2 1 1 lt x^ ^^'^ 



(4) 



1$HJ¥9-17 189 2 



$>0)RFX^<y 3 QOnviBi&Ltz. Z<?)£o 

[00 27] i<0J: dfcft«!UfelQtffll3<o*«»BtE 

r* ~ * ffl V vcMsg LfciB* £124 (c^-f . j&tta*3&fj 
7J (j«W) . ffiMiPIESS (xzA) tioTV^. H+fc 

* *£7)*«fiME Lsg^fc OJttttt . d £ Xfe&CO 

(ft^SR 2 =oo, di =0. 3mm) k U£. 

[oo2s] Wfhtofrh x 3 izmmm 3 <c*jtts«ie 
-*m*»tttts aa«o*«wj»EL3R?-kit^TRit 

[0029] ttzyjv hu-frwmmomzz&ttia 

iOt#5afiW4fcLTdj #0. 8nmt L^t^liS!. 
*«^*^«EL3^i;Jt3ttUT3Kai**%2«l«a±U 

[0030] JjLh. -^miE Lfg^cOW(C-P^ 

MLX , TfclW i o KB. 1 *>RH*#i&Sfc tc& . 
[003 1] 

[*13 ^ _' 

As <2 ^ R,*+ (R s -d 2 ) 8 <p 

[00 32] *^B^o*^IKE L^^ffi^-rSU-^ 
WzW&mthZ. bizX TMiRmzj *>x.WlZm^M 

m-zmtbiLfrm 3 wtmamisx^>x. n cjnuc 
fiyxh&wtyyXT-i yfxuyx. zt><,zi±yy 

Xt-4 "/fXVyXls-vYTXsJmtffoh. 

[0033] *&mzmmztio i^mmtE Ltg^o 
mm?? mm* k* t *-r t %> <r>mh h n> & mmmm^mm 



[0034] *mtommmE Lm^^mmm 
«. xsasvs. ^aaafifc (mbes) mantis 

4. 

1003 5] i^. *«njifc::fevvni. sEWM&mt) 

mmt vxi&mzi&fezivk^-hK mutv v?^->u 
zzm^hzttfx'Zz,. 

[0036] mz. jE7ummfeto*wtfBtoTKfrp*m 

fttLT. ZtUzti&LtzmkLxm^ZZttX'Z 

*. 

[0037] mrlS^^t LTi±. IEfL«!jMtt$:ffiJK(.c 
ISWv^Oi^K^ CTxtf. *r»J- (N-tf^ 

T-'J *ru y iiuye-i/^f^T'l 4 . 
[0038] H^fiJl(i^^:iE7LgEA&M)i£-r / « 

ssA-f s t, cor* h . ^^s^ji k nsa$*& S: « 
* i t a. «*oB»«ESr** < ufc o , mmmiz 

[0039] ^Bgtjsv^TiSfflT'^ &mmftwmnm 

llf : tt^jtt' 8 6^" CBEttSil 

iSzrib&y®. 'Jy x—)UM^y^t^. ^-ttvyyit 
#V*^yM-£W. T?v : Jyfo-$m. tfjuyj 
v y^mm^^m^^M^mmx'^ & . 
[0040] ttz, ^mnymco "*-js~»j ? 

t53yy;^-X:7i;l-77^tiXt' 74^- 
(ORGANIC SEMICONDUCTORS : 
VERLAG CHEMIE' 74) " fcffiSiSixT^ 

[0041] *%,mzi3\\x. mmmmEL^co&x. 
mttmiftizmmztL-r. 'AtscoKffitmzmmx'Z 

h . mtli , 8 - 1 K o df i^df y >J y -^&t^-5-<7)g|jS 

>i$2gfa . ^ u v ywimw. . u y. f - >^i^zi* . r 

[0042] *^(Cfc^T{i£-®lCj£tTm^$f53ii^ 
tRSSilitOTti^V^. 8-t HndfS^df y y y 
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[0043] WiJIE L*^OBM»i. IE7L^IE7Li5 
3SHtfJil=aEX^4fftfiJS:ffl-3ti^)T*'5, 4. 5 e VJ2A 

■L»?fc:fflV^»fi»»oa.*ffili: LTtt. BMfc-f fit 
- V2*Mit& ( I TO) . mm (NESA) . A. fiL 

t>*r& smx\ ±mmm. ±mmM. ±mmm. 

[0044] 

MSt^rtKD^TffiiSSffilE Lt-VnM x#»<s>fi.6 . 4fe*» 

[Hi] *%*mm i comtmmm 1 o«ttraE L* 
[ h 2 ] x&Bjicrtm i comt&co&mz& i&im&m 2 <o 

[Hi ] 



[03 ] *%B§com 1 ^*MSW»HR«0^r«tW«E LJR? 

me LSR^^ma-atta^wttta^^s y arc* * . 

[H5] 5 7 hgR^cO^^Srd! Stf^OU 

[06 ] t&R<0«1l!BfffitE Las^-SrSttKKfiBi-C**; 

1 \s>xmmm 

2 *»EL«jiaB 

3 s« 

4 7 7>vhSM 

A,. **EL«3fc»*)g 

r 2 ^>xttffim><7)&m*i2 
e mm-%fat%%bcottft 

n 1 g«cDS#r^ 
2 1 ITOjgBJUEflE 

2 2 PBffi#B5JI 

2 3 JETU&iiUl 

24 ISftJS 

2 5 vf-nmm 

2 6 ^@ 

27 Hmisji 

[02] 




Angle (degree) 




a2mmm m~ 
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(22>tft@Q 
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JSj?8itE££TB7»19 0**S» 
























S3R8SES2T@7»Hf B*«ftl* 








mm 






<74)ftSA 


nmt vat »2*> 
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(57) t**>) 

1 iSSp®S2 2*s©fl»5ft, SfeKIJltt 
j£S23 t 48+&&J12S. f£&26, & 

SBM2 7«i»a»*nfcfltti*->-Cl>4. 





1 

mm i ] *i§a»fiE«:*f iwttBJiELR+tcto 

4fi**ir**C £*1«4* ! tCBftttWft 

>X©tt**SR 4 iffllK, d, +d, £R 2 #WtQ 
Aoc t tWl4**l*RW 1 (CG^WfRftBE LX 

t***C 1 tcieft&WftfME L 

Si 1 * 

[0 00 1] 

*«• 

[ 0 0 0 2 ] 

[f&feotttt] (Taner) feKJ^rttasn 
fc« U* * ^ rtDWlMH E LXT < 7 V => <{ K • 7v 
?A - u*-X {A»p I i ed Physics 
Letters), 5 1&, 913 19 8 7 
tt, 77-; hS®, HS % JE?Uft£Js, ^ 

O) . lEJUfoiSi* ! , r -fcrx<4-N, N' -i> 
[ 0 0 0 3] * > ?&<>>«iffl»E L««>»ft«W! 

**»rt tc>iA ^ nfc IE? l is^- 3^*®rt ■cutt* 

[ 0 0 0 4 ] «m&3frCl»&«ttHlE LSfltH 
*MiCti, * > ?60flfe LfcX^^Cfl*H®ft& 
*SKX*1Wt«>?*A*« l/«>WWt» W8ft»©iKM 

«1**»Sj*toT4CiKJ:0 4. 1% (photon 
/electron) (0»(|B«#«)E LKftHft 




(2) MW9-17 1 89 2 

2 

New Trigger Series. 95 
-11 61(1 993)) cfcOfcftSftri* 
4. 

[ 0 0 0 5 ] 

xl/*hDi>^t«5HWI!* (The Japan es 
e Research Association fo 
r Organic Electronics Ma t 
e r i a ! s > WOR K S HOP 9 5 . 1-6H. 19 

[ o o oe]* tdt&m &u®&$m>fm± 

XTtSiH ei£*&£ J >ic. 7 y v h WBL 4 oUSkw 

20 J6ft»2^6©aW?*tt. hSfi40Kfifr&2 

C<0cfc^w|»fi€'W»^EL«W4a^t:i*. 
jHI-C* h WkWBMiPh <Djt\t, B 6 Kth Lz/c «fc 5 CC 

v bm&AOmZOli AM- iJPmCOi^tCii, 
30 [ 0 0 0 7JC f.(£*^ J; ^ttKWTl fiRMV JR 

f«9 <D«ffl «49 < i f i »&. 
[ 0 0 0 8 ] ^SMiiVMNWE L*^*C« Dffil/ 
<W«*±WAC &K1 J: 0 SRi^^M+fti&iCf , 
Mffflrt t*« 3 -tt £ C <L i^r- * «*NMM E L 

[ 0 0 0 9 ] 

40 ^C»*j8«SH4*W , «'*«»»JiE LXT-fCfeO'C, 

[00 10] 3*>K:*jSSSfiL^ Sfioo^Sdt , S 
**fIRi tCBKCd, +d, #rt»Jioc4* 

[0 0 1 1 ] ♦WB'Ctt. StR*ffl«:«iREL^ft««: 
50 Mtl/rftftHMHIELKrccte^, Brt*«9 




J 

(3) 

3 

>XSB6«Bm'* 0 C©u>X»fiK:j:i). ^lafe! 

9to$m km* $ ntcM^is^c ax s n« 

£f A#|fi1*> %HfcJIH*3WS If & C i K ft & 0 * fcftffl 

[ 0 0 1 2 ] 5 6tCCC»U>Xft^fflMNftE 
[ 0 0 13] 

[&H®&MMI$ft] KT. *JM©«||[CE>WI«:^l- 

[ o o 1 4 ] is i \t*#m<om i a>*»<o^»K4<jw* 

«TC« W&iSS E L 2 K & X I Sffi 3 
QM&lt&nLXl'ho 20 

[ o o 1 5 3 * i ^*©»»t?j*^*4Btctfr ^as 

CDS UUHfll«: b > Xim& h C £ XL J: 0 W*S E L #fe 
jW2*fefl>ft*««J: iASCS. fro, 

[ 0 0 16] B2itWttE LS*»©Htfj«: 1 osWi I, 

^*6flfei*<z>iiaaft»T5*s , rB , t:'*>6. 
I o o 1 7 ] b i Kift^fc* i om&<D%mo>WMft i 

©W*KWr*. WtRELft*»2<Z)S«rA 1 . StEO 30 
79? httfKPVSftdi . aS0>l/^X»»©W$<: 
d,, SfeSBOU^XI&^S^S&R, <tl/r. 
At = 1 mm, di =1. 1 ram d a =0. 4nw. R a = 
4m*. W»EL^fc»a>*H**i mWil/fco C0D<t* 

U > X«»<PJB3 ^d, i Sf^MO U > X# 
<MSad t + d, {=6- Own) >R* (=2- Zm) 

tbtckvx'&z. ^m<onx\tm^<om&<m}:^ 
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(54) ORGANIC THIN FILM EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
with low power consumption by making the light 
emitting side of a base into lens structure, and 
setting the flat part thickness of the base, the lens 
part thickness, and the curvature radius to 
specified ratios. 

SOLUTION: The diameter Al of an organic EL 
light emitting part 2 is set to 1mm, the thickness 
d1 of a base flat part to 1 .1mm, the thickness d2 
of a base lens part to 0.4mm, the curvature radius 
R2 of the base surface lens to 4mm, and the 
output of the organic EL emitting part to 1mW. 
The light emitting side of a base 3 adjacent to 
such an organic EL emitting part 2 is made into 

lens structure, whereby the emitted light can be efficiently converged. Since the ratio in 
which the incident angle on the base surface becomes less than a critical angle is 
increased, the brightness is improved, even when seen from the angle other than the 
optical axis. Further, d1+d2=1 .5mm is set smaller than R2=4mm, whereby the field 
angle can be increased. The light emitting side of the base is made into lens structure, 
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and d1+d is set to R2 or less, whereby a device with low power consumption can be 
provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic thin film EL element characterized by the optical ejection side of said 
substrate being lens structure in the organic thin film EL element which has a light transmission 
part. 

[Claim 2] The organic thin film EL element according to claim 1 to which said lens structure is 
characterized by having the curvature centering on the center of a light-emitting part. 
[Claim 3] said light transmission part — a substrate — it is — the thickness dl of a substrate, the 
distance d2 with the top-most vertices of a substrate front face to lens structure, and radius of 
curvature R2 of a lens between - dl+d2 <=R2 Organic thin film EL element according to claim 
1 characterized by being realized. 

[Claim 4] The organic thin film EL element according to claim 1 characterized by said lens 
structure being the substrate which has a distribution refractive index. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic thin film EL element used for the 

light sources, such as a segment and a dot display. 

[0002] 

[Description of the Prior Art] The organic new thin film EL element (applied physics Letters 
(Applied Physics Letters), 51 volumes, 913 pages, 1987) of a type reported by tanks (Tang) is 
constituted by a flat substrate, an anode plate, an electron hole transportation layer, a luminous 
layer, and cathode. A 1 and 1 '-screw (4-N and N'-ditolylamino phenyl) cyclohexane is formed 
for the indium oxide tin alloy (ITO) and electron hole transportation layer which were formed in 
the glass substrate [ flat / as an anode plate ], and tris (8-hydroxy quinolinol aluminum) and 
cathode are formed for the luminous layer from the magnesium-silver alloy. 
[0003] If the luminescence principle of operation of the organic thin film EL element of tongues 
is explained briefly, the electron hole injected into the electron hole transportation layer moves 
toward a luminous layer interface from an anode plate first, and from cathode, an electron will be 
poured into a luminous layer and will move in the inside of a luminous layer. And the electron 
hole and electron which were poured in into the luminous layer recombine within a luminous 
layer, and emit light through an excitation state. At this time, the external quantum efficiency of 
an organic thin film EL element is shown by the product of EL quantum efficiency and optical 
ejection effectiveness. And it will be greatly dependent on luminescent material or component 
structure, and EL quantum efficiency will depend for one optical ejection effectiveness on the 
rate of optical refraction of a substrate or an organic thin film greatly. 

[0004] Although amelioration of a component configuration is begun based on the concept of the 
component configuration which tongues reported, and an ingredient, amelioration of an organic 
material, an electrode, etc. is added to it and the organic thin film EL element by which current 
development is carried out progresses to it fundamentally As a thing aiming at raising the 
reinforcement of luminescence what developed the EL element of 4.1% (photon/electron) of 
external quantum efficiency by carrying out minute amount addition of the Quinacridone 
derivative to the luminous layer (it Series(es) a "utilization [ of an organic semiconductor ] 
technical" Science forum, and New Trigger [ ] --) 95 - 1 16 pages (1993) are reported by 
Wakimoto and others. 
[0005] 

[Problem(s) to be Solved by the Invention] The light generated -> emitted within an organic thin 
film in addition to the generation probability of a singlet exciton being 40% at the maximum is 
not taken out outside effectively, Namely, it originates in the ejection effectiveness of light being 
low. It is reported theoretically that the external quantum efficiency of the organic thin film EL 
of field-like luminescence is acquired only about 8% at the maximum (organic electronics 
ingredient study group ()). [ The Japanese Research Association ] for Organic Electronics 
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MaterialsWORKSHOP95, 1-6 pages, 1995. 

[0006] Moreover, the following can be considered as a cause that the ejection effectiveness of 
light is low. In the usual organic thin film EL element, as shown in drawing 6 , direct 
continuation of the light-emitting part 2 of an organic thin film EL element is carried out to the 
rear face of the flat substrate 4. The output light from this light-emitting part 2 penetrates the 
inside of a substrate from the rear face of the flat substrate 4, and is taken out from a front face. 
However, in the organic thin film EL element of such structure, since total reflection of the light 
from the organic thin film layer which is a source of method luminescence of ** will be carried 
- out if the incident angle to the substrate side and transparent electrode front face by the side of 
optical ejection exceeds a critical angle as shown in drawing 6 , it cannot be taken out from a 
substrate outside. For example, it is the thickness of A 1 and a substrate about the path of the 
organic electroluminescence light-emitting part 2 dl It carries out and Al is the thickness dl of 
the flat substrate 4 at 1mm. When it is 1.1mm, the ejection effectiveness of light will become 
25% about. 

[0007] For this reason, with a configuration like before, when the part and high brightness which 
have not taken out effectively the light from an organic thin film EL element were required, it 
had resulted in having to apply a still higher electrical potential difference, and causing the 
increment in power consumption. 

[0008] This invention gathers the external quantum efficiency of a component by gathering the 
ejection effectiveness of the light of an organic thin film EL element, and it aims at offering the 
organic thin film EL element which can be made to drive with a low power. 
[0009] 

[Means for Solving the Problem] In the organic thin film EL element of this invention, it is 
characterized by the optical ejection side of said substrate being lens structure in the organic thin 
film EL element which has a light transmission part. Moreover, lens structure is characterized by 
having the curvature centering on the center of a light-emitting part. 

[0010] further - a light transmission part - the thickness dl of a substrate, the distance d2 with 
the top-most vertices of a substrate front face to lens structure, and radius of curvature R2 of a 
lens between — dl+d2 <=R2 It is characterized by being realized. Moreover, said lens structure 
is characterized by being the substrate which has a distribution refractive index. 
[001 1] In this invention, the lens structure of having a **** radius is prepared in the front face of 
the transparence substrate which takes out output light, or a transparent electrode in the organic 
thin film EL element which comes to form an organic electroluminescence light-emitting part in 
a substrate front face. Since the light emitted in the direction of [ other than an optical axis ] is 
condensed in the direction of an optical axis by this lens structure, the illuminance seen from the 
optical axis will improve, moreover - from the light source - etc. - since the rate that the 
incident angle on the front face of a substrate which the light emitted to the direction looks at 
becomes below a critical angle increases, namely, the light emitted to the large solid angle can be 
taken out, the illuminance at the time of seeing from the direction of [ other than an optical axis ] 
will also improve. 

[0012] Optical ejection effectiveness can be further raised with furthermore this lens structure 
considering as the curvature centering on the center of the light-emitting part of an organic thin 
film EL element. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
to a detail using a drawing. 

[0014] Drawin g 1 is the sectional view showing the organic thin film EL element in the gestalt of 
operation of the 1st of this invention. With the gestalt of the 1st operation, the optical outgoing 
radiation side of the substrate 3 which is in contact with the light-emitting part 2 of an organic 
thin film EL element has lens-like structure. Only the organic electroluminescence light-emitting 
part 2 of an organic thin film EL element is described [ here ] by a diagram, and other structures 
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are omitted. 

[0015] With the gestalt of the 1st operation, since the rate that can condense efficiently the light 
from the organic electroluminescence light-emitting part 2, and the incident angle on the front 
face of a substrate becomes below a critical angle by making into lens-like structure the optical 
outgoing radiation side of the substrate which touches a light-emitting part increases, even if it 
sees from include angles other than an optical axis, an illuminance improves. 
[0016] Drawing 2 is drawing showing the optical intensity distribution when seeing from 
[ external ] theta from the core of the light-emitting part of an organic thin film EL element, 
when the output of an organic electroluminescence light-emitting part is set to lmW. 
[0017] The example of the example 1 of the gestalt of the 1st operation shown in drawing 1 is 
explained. It is [ path / of the organic electroluminescence light-emitting part 2 ] the radius of 
curvature of the lens structure on d2 and the front face of a substrate about the thickness of dl 
and the lens part of a substrate in the thickness of Al and the flat part of a substrate R2 It carried 
out and the output of Al =lmm, dl =l.lmm, d2 =0.4mm, R2 =4mm, and an organic 
electroluminescence light-emitting part was set to lmW. It turns out that the optical intensity 
distribution of the example 1 at this time turn into distribution like 2 of drawing 2 , and the 
improvement in an illuminance and homogeneity improve. 

[0018] It is the thickness of the flat part of a substrate here dl It reaches and is the thickness of 
the lens part of a substrate d2 It is the radius of curvature of the lens structure on the front face of 
a substrate R2 The optical intensity distribution when changing and the relation of an angle of 
visibility are shown in drawing 5 . the optical intensity distribution the optical intensity 
distribution shown as the continuous line all over drawing were indicated to be with the organic 
thin film EL element of an example 1, and the broken line - dl — it is referred to as +d2 >(= 
6.0mm) R2 (= 2.3mm). Although improvement in some brightness is found in the example of a 
broken line, as compared with an example 1, the angle of visibility has decreased greatly. 
Therefore, in order to enlarge an angle of visibility, it is dl+d2 <=R2. It is necessary to carry out. 

[0019] Next, the example of the example 2 of the gestalt of the 1st operation shown in drawing 1 
is explained. The center of curvature of lens structure is centered on the center of an organic 
electroluminescence light-emitting part in the example 2. In this case, it becomes possible to pull 
up the ejection effectiveness of light to 50%. The organic thin film EL element at this time could 
be Al =lmm, dl =1.1 mm, d2 =1.2 mm, and R2 =2. 3mm. The optical intensity distribution at the 
time of setting the output of the organic electroluminescence light-emitting part at the time of an 
example 2 to lmW are shown in 1 of drawing 2 . In this case, the optical ejection effectiveness 
of being twice [ about ] many as this can be attained rather than the case where a flat substrate is 
used on the same conditions. 

[0020] The cross-section structure of the organic thin film EL element used for the gestalt of 
operation of the 1st of this invention is shown in drawing 3 . With the gestalt of the 1st operation, 
it has the structure where the anode plate 21 and the anode plate volume phase 22 were formed in 
the glass substrate 3 to which the lens-like structure 1 was attached as shown in drawing 3 , and 
the electron hole transportation layer 23, a luminous layer 24, the electronic transportation layer 
25, cathode 26, and the cathode protective layer 27 were formed further. 
[0021] The creation procedure of the organic thin film EL element in the gestalt of the 1st 
operation is explained as an example 3 below. The glass substrate 3 to which the lens-like 
structure 1 was attached first produces the metal mold cut by NC machining, and forms lens 
structure with shaping which made this the replica. Thickness dl of a glass substrate 3 It is 
0.3mm. The rate of optical refraction is 1.5. Moreover, they are radius-of-curvature R2 =2. 5mm 
and thickness d2 =2. 5mm of a lens. 

[0022] Next, in the lens structure 1 on a glass substrate 3, ITO was produced to the opposite side 
so that sheet resistance might become 15ohms / ** by sputtering, and the anode plate 21 of 2mm 
width of face was formed in it by etching, moreover - as the anode plate volume phase 22 - a 
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copper phthalocyanine - MBE - 5nm was formed under the 7.0x1 0-9Torr vacuum using law. 
[0023] next - as an electron hole transportation layer - alpha-NPD - MBE - 60nm was formed 
under the 5.8xlO-9Torr vacuum using law. next as a luminous layer 24 - tris (8-hydroxy 
quinolinol aluminum) and Quinacridone - MBE law - Quinacridone 0.5-mol% of the 
luminous layer 24 -- it contains - as -- MBE - 20nm was formed under the 5.6x1 0-9Torr 
vacuum by the coincidence vacuum evaporationo from a separate evaporation source (K-cel) in 
law. 

~ [0024] furthermore -- as the electronic transportation layer 25 - tris (8-hydroxy quinolinol 
- aluminum) ~ MBE - 40nm was formed under the 4.3xlO-9Torr vacuum by law. In addition, the 
organic thin film to the anode plate volume phase 21 - the electronic transportation layer 25 was 
. formed all over substrates other than the terminal takeoff-connection part of an anode plate 21 . 
[0025] next, the substrate 3 with which the organic film was formed on the shadow mask made 
from stainless steel using the load lock mechanism, without breaking a vacuum - installing - as 
cathode - a scandium - one-mol % - 20nm was formed so that a lithium might occupy 0.3- 
mol% of cathode by the approach of evaporating the aluminium alloy contained in RF spatter in 
argon gas, and evaporating a lithium from another evaporation source. 

[0026] furthermore - as the protective layer 27 of cathode - a scandium - one-mol % ~ 300nm 
of aluminium alloys contained was formed by RF spatter in argon gas. Thus, a centering on 
center of organic electroluminescence light-emitting part organic-in luminescence area thin film 
EL element completes the center of curvature of lens structure by 2mmx2mm. 
[0027] Thus, the result of having measured the optical output when carrying out a constant 
current drive using the power meter about the organic thin film EL element of the produced 
example 3 is shown in drawing 4 . An axis of ordinate serves as an optical output (microwatt), 
and the axis of abscissa serves as a current (muA). The compound value of the organic thin film 
EL element of an example 3 and the conventional organic thin film EL element which used the 
flat substrate is shown all over drawing. The here conventional organic thin film EL element was 
taken as the glass substrate (radius-of-curvature R2 =infinity, dl =0.3mm) without lens structure. 

[0028] As shown in drawing, as for the current-optical output property in an example 3, 
compared with the conventional organic thin film EL element, an optical output becomes about 
2.6 times larger in the same current. This is using the organic thin film EL element of this 
invention, and it is shown that the ejection effectiveness of light improves about 2.6 times. 
[0029] Moreover, except having changed the thickness of the substrate of a flat part, the organic 
thin film EL element which has lens structure as well as an example 3 was created, and the same 
evaluation as a current-optical output property was performed. At this time, it is dl as an 
example 4. When referred to as 0.8mm, as compared with the conventional organic thin film EL 
element, the optical output improved twice [ about ]. Furthermore, it is dl as an example 5. 
When it was 1.3mm, the result that an optical output improved about 1.6 times was brought. 
[0030] As mentioned above, when making an organic thin film EL element into the shape of an 
array in order to apply an organic thin film EL element to a display although the example of one 
organic thin film EL element has been described, it is the path Al of the light-emitting part of an 
organic thin film EL element. Several 1 relation which is described below is needed to the pitch 
p of a component. 
[0031] 

[Equation 11 

Ai <2 J R**+ (R a ~d a ) a <p 

[0032] The lens-like structure with which the light transmission part which has the lens structure 
which constitutes the organic thin film EL element of this invention touches a substrate or these 
is raised. Moreover, there is a plastics lens let array etc. in the glass formed with shaping which 
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used as the replica the embedding mold three-dimension distribution refractive-index lens which 
forms by performing the ion exchange alternatively, and metal mold cut by NC machining or a 
plastics lens, and a pan by performing patterning to the monotonous substrate glass containing 
low refractive-index ion as lens structure prepared in a substrate, and making it immersed into 
high refractive-index ion fused salt. 

[0033] Although especially the organic thin film layer of an organic thin film EL element in 
which it is applied to this invention and deals is not limited, all diaphragm structures, such as 
what has the thing of the monolayer structure of only a luminous layer, the electron hole 
transportation zonula layer, the electronic transportation zonula layer, an anode plate volume 
phase, a cathode volume phase, etc., are applicable. Moreover, it is effective even if it is the thin 
films using not only an organic substance but mineral matter as a thin film layer which forms 
except a luminous layer, such as a thin film and a mixture of an organic substance and a metal. 
[0034] The organic thin film layer of the organic thin film EL element of this invention can be 
formed by the well-known approach by the applying methods, such as a dipping method of the 
solution melted into vacuum evaporation technique, molecular-beam vacuum deposition (MBE 
law), or a solvent, a spin coating method, the casting method, the bar coat method, and the roll 
coat method. 

[0035] Moreover, in this invention, although not limited especially as an ingredient of the 
electron hole transportation zonula layer, a triphenyl diamine derivative, an OKISA diazole 
derivative, a porphyrin derivative, a stilbene derivative, an arylamine derivative, etc. can be used, 
for example. 

[0036] Furthermore, an electron hole transportation compound can also be used as a layer 
distributed to this through the known macromolecule. 

[0037] As said macromolecule, what does not check electron hole transportability to the degree 
of pole is desirable, for example, Polly (N-vinylcarbazole), a polycarbonate, polymethyl acrylate, 
polymethylmethacrylate, a polystyrene system polymer, the poly silylene system polymer, the 
poly thiophene, the poly aniline, polyphenylene PINIREN, etc. can be applied. 
[0038] Although an anode plate volume phase is introduced that a stable hole injection should be 
attained, it is necessary to bear the duty holding the adhesion of an organic thin film layer and an 
anode plate. Enlarging thickness superfluously may enlarge driver voltage of luminescence, or it 
may bring about the irregularity which invites ununiformity luminescence to a thin film front 
face, and said anode plate volume phase has desirable thickness 30nm or less. 
[0039] An anode plate volume phase applicable in this invention can apply the coloring matter of 
joint multi-ring systems, such as the spiro compound indicated in "coloring matter 
handbook:Kodansha f 86", an azo compound, a quinone compound, an indigo compound, a 
diphenylmethane compound, the Quinacridone compound, a poly methine compound, an 
acridine compound, and a porphyrin compound. 

[0040] Moreover, the low-molecular organic P-type semiconductor indicated in "organic semi 
KONDAKUTAZUiFERURAKKUKEMIE 1 74 (ORGANIC SEMICONDUCTORS : VERLAG 
CHEMIE74)", such as aromatic amine, is also applicable. 

[0041] In this invention, especially the luminous layer ingredient of an organic thin film EL 
element is not limited, but can apply a well-known luminescent material. For example, 8- 
hydroxy quinolinol and the metal complex of the derivative, a tetra-phenyl butadiene derivative, 
a JISUCHIRIRU aryl derivative, a coumarin system derivative, the Quinacridone derivative, a 
perylene system derivative, a poly methine system derivative, an anthracene derivative, a 
polyvinyl carbazole, etc. are mentioned. The system which dopes other luminescent material also 
of a single component is sufficient as a luminous layer. 

[0042] In this invention, an electronic transportation layer may be prepared between a luminous 
layer and cathode if needed. Although especially an electronic transportation ingredient is not 
limited, application of 8-hydroxy quinolinol and its derivative, an OKISA diazole derivative, a 
diphenyl quinone derivative, etc. is possible. 
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[0043] As for the anode plate of an organic thin film EL element, it is effective to bear the role 
which pours an electron hole into the electron hole transportation zonula layer, and to have a 
work function 4.5eV or more. As an example of the anode material used for an organic thin film 
EL element, an indium oxide tin alloy (ITO), tin oxide (NESA), gold, silver, platinum, copper, 
etc. are applicable. Moreover, as a cathode material, it is the purpose which pours an electron 
into an electronic transportation band or a luminous layer, and the small ingredient of a work 
function is desirable and the metal which specifically uses an indium, aluminum, magnesium, 
and magnesium-indium alloy, a magnesium-aluminium alloy, an aluminium-lithium alloy, an 
aluminum-scandium alloy, etc. as a principal component can be used. In addition, it is the 
purpose which protects a component from oxygen or moisture, and it is also effective to prepare 
the closure layer formed from the well-known closure ingredient which consists of a metallic 
oxide, metallic sulfide, metal ******, and an organic compound. 
[0044] 

[Effect of the Invention] As mentioned above, the structure of the organic thin film EL element 
in this invention has few currents for obtaining the optical output to need, since the ejection 
effectiveness of light is improved, it ends, and the organic thin film EL device of a low power is 
obtained. Moreover, the optical display with little power consumption or optical output 
equipment is obtained by applying the organic thin film EL element of this invention to a 
segment display, the organic thin film EL display of a matrix mold, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
. 3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a conceptual diagram showing the organic thin film EL element of the gestalt 1 
of operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the optical intensity distribution of the organic thin film EL 
element of the example 2 in the gestalt of operation of the 1st of this invention. 
[Drawing 3] It is the sectional view of the organic thin film EL element of the gestalt of 
operation of the 1st of this invention. 

[Drawing 4] It is the graphical representation showing the example 3 of this invention - an 
example 5, and the current-optical output property of the conventional organic thin film EL 
element. 

[Drawing 5] It is the thickness of the flat part of a substrate dl It reaches and is the thickness of 
the lens part of a substrate d2 It is the radius of curvature of the lens structure on the front face of 
a substrate R2 It is drawing showing the optical intensity distribution when changing, and the 
relation of an angle of visibility. 

[Drawing 6] It is structural drawing showing the conventional organic thin film EL element. 
[Description of Notations] 

1 Lens-like Structure 

2 Organic Electroluminescence Light-emitting Part 

3 Substrate 

4 Flat Substrate 

Al Path of an organic electroluminescence light-emitting part 
R2 Radius of curvature of the lens-like structure 
dl Thickness of a substrate 
d2 Thickness of a lens 

theta Angle which the observation direction and an optical axis make 
nl Refractive index of a substrate 
21 ITO Transparent Electrode 

22 Anode Plate Volume Phase 

23 Electron Hole Transportation Layer 

24 Luminous Layer 

25 Electronic Transportation Layer 

26 Cathode 

27 Cathode Protective Layer 
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